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Graft versus Host Disease (GvHD)

ÅAllogeneic stem cell transplant of hematopoietic stem cells - treatment of 
choice for patients with several high-risk malignancies and other life-
threatening non-malignant disorders

ÅAcute graft versus host disease (aGvHD) is a leading cause of mortality and 
morbidity

ÅSteroids remain the first-line treatment

ÅApproximately 50% of patents do not respond; several second and third line 
treatments needed

ÅCryopreserved unmatched allogeneic mesenchymal stromal cells (MSCs) are 
used in several European countries
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MSC properties

Samsonrajet al., Stem Cells Translational Medicine 2017
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ÅCellular Plasticity may benefit tissue repair

ÅImmunomodulatory properties ςrelevant to 
GvHD
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Possible mechanisms of action of MSCs to 
benefit GvHD
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Locatelli et al., Expert Review 
of Clinical Immunology  2017

APC=antigen 
presenting cells
DCs=dendritic 
cells



Donor
Genetics
Age
Health
aŜŘƛŎŀǘƛƻƴǎΧ

Manufacturing
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Components
tŀǎǎŀƎŜǎΧ
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Stage of 
Disease

Tissue Locale
Prior 

ǘǊŜŀǘƳŜƴǘǎΧ

Specific cells in the mixture, specific factors 
produced, effect in disease environment

Possible mechanisms of action of MSCs to 
benefit GvHD: Sources of variability
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Locatelli et al., Expert Review 
of Clinical Immunology  2017



Sources of Variability in 
Product Effectiveness

Note that data presented are collected from several studies and therefore do 
not reflect a single product or manufacturing process
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Impact of Donor
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ÅDonors 303 and 308 have different 
properties: T cell proliferation

ÅNeed to understand impact of 
donor on cell product success

Francois et al., Molecular Therapy 2012
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Impact of Manufacturing Process

9Adapted from Robb et al., Cytotherapy2019

cryopreservation

ÅAs manufacturing processes, 
reagents, supplies and donor 
are changed, how do we know 
that the product is sufficiently 
similar?
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Von Bahr et al., Biol. Blood Marrow Transplant 2012

OS=overall survival
GVHD= graft versus host disease

Impact of Passage Number
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ÅSurvival of patients is 
compromised with late 
passage cells

ÅNeed to better understand 
how MSC properties 
change with passage in 
different culture conditions
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Robb et al., Cytotherapy2019

Impact of Manufacturing Process
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ÅNumerous different 
culture modes for cell 
production

ÅNeed to understand 
impact of culture 
methods and 
components on cell 
therapy success

Examples
MSC production 
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Trento et al., Biol. Blood Marrow Transplant. 2018.

ÅData from 17 European centers were analyzed by a 2-phase questionnaire on product manufacturing. 
Å Info: MSC tissue sources, MSC donor matching, medium additives, MSC product specification for clinical release.

Variation in MSC Manufacturing Processes in Use 
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ÅConsiderable variation in 
MSC culture methods

ÅAnd variation in 
acceptance criteria for 
markers

ÅValue in analyzing the 
data and retained lots to 
relate patient response to 
cell product 
characteristicsHuman platelet lysate (hPL); Bone marrow (BM); umbilical cord blood (CB); fetal bovine serum (FBS)
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Impact of Recipient

Le Banc et al., The Lancet. 2008 13

ÅResponse to the same product 
is variable between patients

ÅNeed to understand how 
recipient/disease state impact 
outcome success

ÅCan we identify respondersvs 
non-responders  for a particular 
treatment? (e.g. genomics, 
stage disease)

Complete Responders
Partial responders and non-
responders
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Impact of Recipient: MSC apoptosis induced by GvHD

Galleuet al., Sci. Transl. Med., 2017
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ÅMSCs die rapidly in vivo 
in mice models of GvHD

ÅMSCs reduced the GvHD 
effector cells 

ÅWhat is the role of cell 
death in product 
efficacy?
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MSC apoptosis ςimportant for immunosuppression

Galleuet al., Sci. Transl. Med., 2017
15

ÅMSCs die in GvHD mouse model

ÅMSCs do not die in Perf- mice

Å²ƘŜƴ a{/ǎ ŘƻƴΩǘ ŘƛŜΣ DǾI5 
ŜŦŦŜŎǘƻǊ ŎŜƭƭǎ ŘƻƴΩǘ ǊŜŘǳŎŜ

ÅIn this model, MSC death is 
critical for GvHD related action
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